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SUBSTITUTE SPECIFICATION 
SEMICONDUCTOR APPARATUS AND 
METHOD FOR FABRICATING THE SAME 

CROSS REFERENCE TO RELATED APPLICATION 

This application claims the priority of Application No. 
2000-128764, filed April 28, 2000 in Japan, the subject matter of 
which is incorporated herein by reference. 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a semiconductor apparatus, 
and more particularly, to a resin-molded semiconductor apparatus 
and method for fabricating the same. 

BACKGROUND OF THE INVENTION 

Recent years, in connection with the rapid spread of potable 
apparatus, semiconductor apparatus mounted therein is required to 
be thinner, smaller and lighter. In order to fill this demand, a large 
number of inventions have been made. 

In fabrication of a conventional semiconductor apparatus, a 
rewiring pattern, which is made of copper (Cu), is electrically 
connected to electrode pads of a semiconductor device (semiconductor 
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element). The rewiring pattern is connected to conductive posts, 
which are made of copper (Cu). The semiconductor device is molded 
with a resin so that the molding resin has an upper surface on the 
same plane with upper surfaces of the conductive posts. Solder balls 
are formed on upper ends of the Cu posts, which are exposed from the 
molding resin. 

The above-described process is carried out on a 
semiconductor wafer, which has a plurality of semiconductor devices. 
The semiconductor wafer is diced to make individual semiconductor 
apparatuses. The semiconductor devices are mounted on a circuit 
board or substrate. 

An electrical test is carried out teon the semiconductor I 
apparatus mounted on the circuit board. At the same time, 
**ie*a^^ or wetting condition of the solder balls is 

inspected. Such a solderability or wetting inspection is important to 
know ^mechanical strength of the apparatus, especially «sed4n 

high reliability. 

However, according to the above-described conventional 
semiconductor apparatus, the solder balls are arranged** deep inside 
of the apparatus. As a result, it is difficult to visually recognize the 
solderability or wetting condition of the solder balls. The very ends 
of electrodes are easily applied with outside stress, so that solder 
balls for those electrodes must be connected reliably. 
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OBJECTS OF THE INVENTION 

Accordingly, an object of the present invention is to provide a 
semiconductor apparatus in which noldorbilitv the solderabilitv or 
wetting condition can be visually and easily inspected. 

Another object of the present invention is to provide a 
method for fabricating a semiconductor apparatus in which 
noldorbilitv the solderabilitv or wetting condition can be visually and 

easily inspected. 

Additional objects, advantages and novel features of the 
present invention will be set forth in part in the description that 
follows, and in part will become apparent to those skilled in the art 
upon examination of the following or may be learned by practice of 
the invention. The objects and advantages of the invention may be 
realized and attained by means of the instrumentalities and 
combinations particularly pointed out in the appended claims. 

SUMMARY OF THE INVENTION 

According to a first aspect of the present invention, a 
semiconductor apparatus includes a semiconductor device to be 
mounted on a circuit board; a plurality of conductive posts electrically 
connected to the semiconductor device! and a plurality of conductive 
bumps each provided on an outer end of each of the conductive posts, 
so that the plurality of conductive bump is soldered onto the circuit 
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board when the semiconductor device is mounted on the circuit board. 
A distance between a peripheral edge of the semiconductor device 
and an outer edge of the conductive post is determined to be narrow 
so that a solderability or wetting condition of the conductive bumps 
can be visxbly recognized easily. I„ the abo ve -described 
semiconductor apparatus, preferably, the distance is in a range 
ke*wee«of 50 to 100 micrometers. 

The semiconductor device may be provided with a plurality 
of electrode pads connected to the conductive posts, the electrode 
pads being arranged on a line extending at_the center of the I 
semiconductor device. In another case, each of the electrode pads 
may be arranged between two adjacent conductive posts. In still 
another case, each of the electrode pads fee^gjs arranged directly | 
under a corresponding conductive post. 

According to a second aspect of the present invention, a 
semiconductor apparatus includes a semiconductor device to be 
mounted on a circuit board; a plurality of conductive posts electrically 
connected to the semiconductor device," a plurality of conductive 
bumps ea^res^ectiyely provided on an outer end of each of the 
conductive posts, so that the plurality of conductive bumps «eeach 
soldered onto the circuit board when the semiconductor device is 
mounted on the circuit board; and a molding resin which covers a 
surface of the semiconductor device. The molding resin is shaped to 
have a step a^dong^^ per i pheral edge of the semiconductor 
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device entir e ly , the step having upper and lower level portions. 

Preferably, the difference in level between the upper portion 

and lower portion of the step is half ef-a the thickness of the molding 
resin. The difference in level between the upper portion and lower 
portion of the step may be in a range bctween 40 to 60 micrometers. 

A ccording to a third aspect of the present invention, a 
semiconductor apparatus includes a semiconductor device to be 
mounted on a circuit board; a plurality of conductive posts electrically 
connected to the semiconductor device; a plurality of first conductive 
bumps cach respectively provided on an outer end of each of the 
conductive posts, so that the plurality of first conductive bumps are 
soldered onto the circuit board when the semiconductor device is 
mounted on the circuit board; a molding resin which covers a surface 
of the semiconductor device; and an insulating layer which is formed 
at portions corresponding to the conductive posts and at a peripheral 
portion of the semiconductor device. The molding resin is shaped 
to have a peripheral side surface that is on the identical plane with a 
peripheral side surface of the semiconductor device. 

Preferably, the insulating layer is formed to have a width of 
100 to 200 ii m. The semiconductor apparatus may further includes 
a plurality of second conductive bumps each provided on the 
peripheral side surface of the conductive posts. 

According to a fourth aspect of the present invention, a 
method for fabricating a semiconductor apparatus includes the steps 
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of providing a semiconductor wafer on which a plurality of 
semiconductor devices are formed, each of the semiconductor device 
having electrode pads thereon; providing a plurality of conductive 
post connected to the electrode pads of the semiconductor devices; 
molding the semiconductor devices with a molding resin so that an 
upper surface of the molding resin is on the same plane with upper 
surfaces of the conductive posts; removing a part of the molding resin 
to be located at a peripheral edge so that the peripheral edge of the 
molding resin has a step, the step having upper and lower level 
portions; providing conductive bumps on outer ends of the conductive 
posts; and dicing the semiconductor wafer to form a plurality of 
individual semiconductor apparatuses. | 

According to a fifth aspect of the present invention, a method 
for fabricating a semiconductor apparatus includes the steps of: 
providing a semiconductor wafer on which a plurality of 
semiconductor devices are formed, each of the semiconductor device 
having electrode pads thereon; forming grooves at portions 
corresponding to dicing lines of the semiconductor wafer; forming an 
insulating layer on the wafer so that the grooves are filled with the 
insulating layer but a part of the electrode pad of the semiconductor 
devices is not covered with the insulating layer; forming a metal layer 
on the insulating layer and the part of the electrode pads, which is 
not covered with the insulating layer; forming a rewiring layer on the 
metal layer; providing a conductive post material that extend across 
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each of the grooves; molding the semiconductor wafer with a molding 
resin so that an upper surface of the molding resin is on the same 
plane with upper surfaces of the conductive post material; providing 
a conductive bump material on cach of the conductive post material 
matorial i across each groove; and dicing the semiconductor wafer at 
the grooves to form a plurality of individual semiconductor 
apparatuses. 

Preferably, the method further includes the steps of. 
expanding the distance between two adjacent semiconductor devices 
after the dicing process; and reflowing the distanced semiconductor 
devices so as to form a conductive soldering bump on a peripheral 
side surface of each of the conductive posts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross-sectional view showing a part of a 
conventional semiconductor apparatus. 

Fig. 2 is a cross scctiona l cross-sectional side view showing 
the conventional semiconductor apparatus mounted on a circuit 
board. 

Fig. 3 is a cross-sectional view showing a part of a 
semiconductor apparatus according to a first preferred embodiment 
of the present invention. 

Fig. 4 is a plan view showing an arrangement of conductive 
posts of the semiconductor apparatus, shown in Fig. 3. 
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Fig - 5 is a e¥e ^^^cxoss^msl side view showing 
the semiconductor apparatus, shown in Fig. 3, mounted on a circuit 
board. 

Fig. 6 is a plan view showing an arrangement of electrode 
pads of the semiconductor apparatus, shown in Fig. 3. 

Fig. 7 is a plan view showing another arrangement of 
electrode pads of the semiconductor apparatus, shown in Fig. 3. 

Fig. 8 is a plan view showing another arrangement of 
electrode pads of the semiconductor apparatus, shown in Fig. 3. 

Fig. 9 is a cross-sectional view showing a part of a 
semiconductor apparatus according to a second preferred 
embodiment of the present invention. 

Fig. 10 is a plan view showing the semiconductor apparatus, 
shown in Fig. 9. 

Fig. 11 is a cross-sectional side view showing the 
semiconductor apparatus, shown in Fig. 9, mounted on a circuit 
board. 

Figs. 12A to 12F are cross-sectional views showing 
fabrication steps of the semiconductor apparatus, shown in Fig. 9. 

Fig. 13 is a cross-sectional view showing a part of a 
semiconductor apparatus according to a third preferred embodiment 
of the present invention. 

Fig. 14 is a cross-sectional view showing an enlarged part of 
the semiconductor apparatus, shown in Fig. 13. 
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Fig. 15 is a plan view showing an arrangement of conductive 
posts of the semiconductor apparatus, shown in Fig. 13. 

Fig - 16 is a ^^^^-^etieftafcross-sectinnpl sid e view showing 
the semiconductor apparatus, shown in Fig. 13, mounted on a circuit 
board. 

Figs. 17A to 17J are cross-sectional views showing 
fabrication steps of the semiconductor apparatus, shown in Fig. 13. 

Fig. 18 is a cross-sectional view showing a part of a 
semiconductor apparatus according to a fourth preferred embodiment 
of the present invention. 

Fig. 19 is a cross-sectional view showing an enlarged part of 
the semiconductor apparatus, shown in Fig. 18. 

Figs. 20A to 20C are cross -sectional views showing 
fabrication steps of the semiconductor apparatus, shown in Fig. 18. 

DETAILED DTfiPT aqj ^Fj^FjrjJE^ 

In the following detailed description of the preferred 
embodiments, reference is made to the accompanying drawings which 
forma part hereof, and in which is shown by way of illustration 
specific preferred embodiments in which the inventions may be 
practiced. These embodiments are described in sufficient detail to 
enable those skilled in the art to practice the invention, and it is to be 
understood that other embodiments may be utilized and that logical, 
mechanical and electrical changes may be made without departing 
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from the spirit and scope of the present inventions. The following 
detailed description is, therefore, not to be taken in a limiting sense, 
and the_scope of the present inventions is defined only by the 
appended claims. 

For better understanding of the present invention, a 
conventional technology is first described in conjunction with Figs. 1 
and 2. Fig. 1 is a cross-sectional view showing a part of a 
conventional semiconductor apparatus. Fig. 2 is a eress 

side view showing the conventional 
semiconductor apparatus mounted on a circuit board. A rewiring 
pattern 3, which is made of copper (Cu), is electncally connected to 
electrode pads 2 of a semiconductor device (semiconductor element) 1. 
The rewiring pattern 3 is connected to conductive posts 4, which are 
made of copper (Cu). The semiconductor device 1 is molded with a 
resin 5 so that the molding resxn 5 has an upper surface on the same 
Plane with upper surfaces of the conductive posts 4. Solder baUs 6 
are formed on upper ends of the Cu posts 4, which are exposed from 
the molding resin 5. 

The above-described process is carried out on a 
semiconductor wafer, which has a plurality of semiconductor devices. 
The semiconductor wafer is diced to make individual semiconductor 
apparatuses. The semiconductor devices 1 are mounted on a circuit 
board or substrate 7, as shown in Fig. 2. 

An electrical test is carried out to the semiconductor 
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apparatus mounted oa the circuit board 7. At the same time, 
solderability or wetting condition of the solder bails 6 » inspected. 
Such a solderability or wetting inspection is i mportant to know 
mechanical strength of the apparatus, especially used in vehrcles 
which are reo.uu.d with high reliability. However, according to the 
above-described conventional semiconductor apparatus, the solder 
balls 6 are arranged at deep inside of the apparatus. As a result, it 
is dnBcult to visually recognize the solderability or wetting condition I 
of the solder balls 6. The very ends of electrodes are easily applied 
with outside stress, so that solder balls for those electrodes must be 
connected reliably. 



First Preferred Bmhndi.n'-iir 

Fig. 3 is a cross-sectional view showing a part of a 
resin-molded type of semiconductor apparatus according to a first 
preferred embodiment of the present invention. The sennconductor 
apparatus includes a semiconductor device (element) 11; . p ]urality 
of electrode pads 12; a rewiring pattern 13; a plurality of conductive 
posts 14. connected through the rewiring pattem „ ^ ^ 
pads 13; a molding resin 15 shaped to have an upper surface on the I 
same plane with upper surfaces of the conductive posts; and solder 
balls 16 provided on upper ends of the conductive posts.14. I 

The electrode pads 12 are connecting electrodes, made of 
aluminum (AD, for the semiconductor devices 11. The rewiring 
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pattern 13, connecting the electrode pads 12 and the posts 14, is 
made of copper (Cu). The posts 14 are made of copper (Cu) to be 
pillar shaped. 

Fig. 4 is a plan view showing an arrangement of conductive 
posts 14, in which the rewiring pattern 13, solder balls 16 and 
electrode pads 12 are abbreviated for easy understanding. On each 
side of the semiconductor apparatus, the posts 14 are arranged on a 
straight line extending along the side of the semiconductor 
apparatus. 

Now referring again to Fig. 3, a distance «d" between a 
peripheral edge of the semiconductor device 11 and an outer edge of 
the post 14 is determined to be narrow so that a solderability or | 
wetting condition of the solder balls 16 can be visibly recognized 
easily. The distance «d>'is h^^^i^^^^ 

determined to be in a 
range between 50 teand 100 micrometers U m). 

Flg - 5 is a e¥m ^^^c m ss^^ side view showing 
the semiconductor apparatus, shown in Fig. 3, mounted on a circuit 
board 17. The semiconductor device 11 is mounted on the circuit 
board 17 with the solder balls 16. The solderability or wetting 
condition of the solder balls 16 can be visibly recognized easily. 

As described above, according to the first preferred 
embodiment of the present invention, distance «d" between the 
peripheral edge of the sennconductor device 11 feml^d^f 

SU BSTITUTE SPFPI Fir .yno ^ . -| 9 . 

(09Z689J60) " — ■ . 



OKI 99EDQ35Q ATTY DOC K ET IfZ isa 



th^sin_J5Land the outer edge of the conductive post 14 is 
determined to be narrow. As a result, a solderabUty or wetting 
condition of the solder balls 16 can be visibly recognized easily. 

Fig. 6 is a plan view showing an arrangement of electrode 
pads 14 of the semiconductor apparatus, shown in Fig. 3, in which 
the rewiring pattern 13 and solder balls 16 are abbreviated for easy 
understanding. On each side of the semiconductor apparatus, the 
posts 14 are arranged on a straight line extending along the side of 
the semiconductor apparatus. The electrode pads 12 are arranged 
on a line extending in_the center region_of the semiconductor device 
and are connected to the conductive posts 14 via the rewiring pattern 
13. 

Fig. 7 is a plan view showing another arrangement of 
electrode pads 12 of the semiconductor apparatus, shown in Fig. 3, in 
which the rewiring pattern 13 and solder balls 16 are abbrevzated for 
easy understanding. Each of the electrode pads 12 is arranged 
between two adjacent conductive posts 14. 

Fig. 8 is a plan view showing another arrangement of 
electrode pads of the semiconductor apparatus, shown in Fig. 3, in 
which the rewiring pattern 13 and solder balls 16 are abbreviated for 
easy understanding. Each of the electrode pads 12 is arranged 
directly under a corresponding conductive post 14. 

According to the arrangements of the electrode pads 12 
shown in Figs. 6-8, it becomes easy to arrange the conductive posts 14 
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extending along the side lines (edges) of the semiconductor apparatus. 
This kind of feature is useful when the semiconductor apparatus is 
provided with a relatively small number of electrode pads thereon. 



Second Prpfprro^ r.^^mrnt 

Fig. 9 is a cross-sectional view showing a part of a 
semiconductor apparatus according to a second preferred 
embodiment of the present invention. In this embodiment, the same 
or corresponding elements to those in the above described 
embodiments are represented by the same reference numerals. The 
semiconductor apparatus includes a semiconductor device (element) 
11; a plurality of electrode pads 12; a rewiring pattern 13; a plurality 
of conductive posts 14, connected through the rewiring pattern 13 to 
the electrode pads 13; a molding resin 15 shaped to have an upper 
surface on the same plane with upper surfaces of the conductive 
posts; and solder balls 16 provided on upper ends of the conductive 
posts_14. 

The electrode pads 12 are connecting electrodes, made of 
aluminum (Al), for the semiconductor devices 11. The rewiring 
pattern 13, connecting the electrode pads 12 and the posts 14, is 
made of copper (Cu). The posts 14 are made of copper (Cu) to be 
pillar shaped. 

Fig. 10 is a plan view showing the semiconductor apparatus, 
shown in Fig. 9, in which the electrode pads 12, rewiring pattern 13 
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and solder balls 16 are abbreviated for easy understanding. Fig. 11 
is a cross-sectional side view showing the semiconductor apparatus, 
shown in Fig. 9, mounted on a circuit board 17. 

According to the second preferred embodiment, the molding 
resin 15 is shaped to have a step (level-difference portion) 18 at a 
peripheral edge of the semiconductor device entirely. The step 18 
includes upper and lower level portions. Preferably, the difference 
V in level between the upper portion and lower portion of the step 
18 is half of a thickness "t" of the molding resin 15. More precisely, 
the difference «g" may be determined to be in a range between 40 to 
60 micrometers (// m). 

As described above, according to the second preferred 
embodiment, the molding resin 15 is provided with the step 18, so 
that the solder balls 16 isare melted when the semiconductor 
apparatus is mounted on the circuit board 17, as shown in Fig. 11. 
As a result, a solderability or wetting condition of the solder baUs 16 
can be visibly recognized easily. 

Figs. 12A to 12F are cross-sectional views showing 
fabrication steps of the semiconductor apparatus, shown in Fig. 9. 
In fabrication, a wafer 10 on which a plurality of semiconductor 
device 11 is formed is provided. Next, as shown in Fig. 12A, 
conductive posts 14 are formed on the semiconductor devices 11 so 
that the posts 14 are connected through a rewiring pattern 13 (not 
shown) to electrode pads 12 (not shown) of the semiconductor devices 
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11. The posts 14 are formed adjacent a peripheral edge of the 
semiconductor device 11. 

Next, as shown in Fig. 12B, the semiconductor devices 11 are 
molded wth a molding resin 15. The molding resin 15 ls f orme d to 
have an upper surface higher than the conductive posts 14. 

Subsequently, as shown in Fig. 12C, the upper surface of the 
molding resin 15 is polished or planed with a polishing device 21 
until the upper surfaces (upper ends) of the posts 14 are exposed. 

Referring to Fig. 12D, next, the molding resin 15 is partly 
removed to form lower level regions that are to be peripheral portions 
of the molding resin 15 when individual semiconductor apparatuses 
are formed by a dicing process. The lower level regions have a 
thickness of 40 to 60 „ m. The lower level regions are located 
between two adjacent post, 14. The peripheral portions of the 
molding resin 15 correspond to the step 18. To remove the molding 
resin 15 partly or selectively, the molding resin 15 may be burned out 
by YAG (Yttrium-Aluminum-Garnet) laser having a 1 „ m 
wavelength. 

Next, as shown in Fig. 12E, solder balls 16 are provided on 
the exposed upper ends of the posts 14 to form terminals. 

Subsequently, as shown in Fig. 12F, the wafer 20 is diced 
along dicing lines 19, located at the center of each lower level portions 
for the steps 18, using a cutter blade 22. As a result, individual 
semiconductor apparatuses are formed, as shown in Fig. 11. 
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As described above, when the molding resin 15 is partly 
removed using laser or the like, the molding resin 15 can be shaped 
to have the step 4&-18. 

Third PreW^ rc^^imrnt 

Fig. 13 is a cross-sectional view showing a part of a 
semiconductor apparatus according to a third preferred embodiment 
of the present invention. Fig. 14 is a cross-sectional view showing 
an enlarged part of the semiconductor apparatus, shown in Fig. 13. 
In this embodiment, the same or correspond^ elements to those in 
the above described embodiments are represented by the same 
reference numerals. 

The semiconductor apparatus includes a semiconductor 
device (element) 11; a plurality of electrode pads 12; a rewiring 
pattern 13; a plurality of conductive posts 14, connected through the 
rewiring pattern 13 to the electrode pads 13; a molding resin 15 | 
shaped to have an upper surface on the same plane with upper 
surfaces of the conductive posts; and solder balls 16 provided on 
upper ends of the conductive posts.14. | 

The electrode pads 12 are connecting electrodes, made of 
aluminum (Al), for the semiconductor devices 11. The rewiring 
pattern 13, connecting the electrode pads 12 and the posts 14, is 
made of copper (Cu). The posts 14 are made of copper (Cu) to be 
Pillar shaped. The moling resm 15 is shaped to have a peripheral 
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side surface that is on the identical plane with a peripheral side 
surface of the semiconductor device 11. 

Fig. 15 is a plan view showing an arrangement of conductive 
posts of the semiconductor apparatus, shown in Fig. 13, in which the 
electrode pads 12, rewiring pattern 13 and solder balls 16 are 
abbreviated for easy understanding. Fig. 16 is a e*ees 
eeetieaa fcrosB-sectiona l side view showing the semiconductor 
apparatus, shown in Fig. 13, mounted on a circuit board. 

The semiconductor apparatus further includes insulating 
layers 23 and 24. The insulating layer 23 is formed on an upper 
surface of the semiconductor device 11. The insulating layer 24 is 
formed to surround the periphery of the semiconductor device 11 
entirely. The insulating layer 24 is formed to be belt shape having a 
width of 100 to 200 * m at post side regions. The insulating layer 24 
may be formed to surround the end face of the semiconductor device 
11 entirely. 

According to the third preferred embodiment, as shown in 
Fig. 12, the solder balls 16 are melted when the semiconductor 
apparatus is mounted on the circuit board IT, and the melted solder 
extends to the end face of the conductive posts 14. Therefore, solder 
strength between the semiconductor apparatus and circuit board 17 
becomes higher. Since the semiconductor device 11 is covered at 
the end face with the insulating layer 24, no short circuit is made 
even if the solder extends to the side surface of the conductive posts 
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As described above, according to the third preferred 
embodxment, the molding resin 15 is formed to have a side surface 
(end face) on the same plane with a peripheral side surface (end face) 
of the semiconductor device 11, so that a solderability or wetting 
condition of the solder balls 16 can be visibly recognized easny. 
Further, the semiconductor device 11 is covered at its peripheral 
surface (end face) with the insulating layer 24, whereby 

occurrence of short circuits can be prevented. 

Figs. 17A to 17J are cross- sectional views showing 

fabrication steps of the semiconductor apparatus, shown in Fig. 13. 

EachofFigs. 17Ato 17F shows only a part of wafer. In fabrication, 

first, a wafer 20, on which a plurality of semiconductor devxce 11 is 

formed, is provided. 

Next, as shown in Fig. 17A, electrode pads 12 and an oxide 
layer 25 are formed on a substrate. Then grooves 26 are formed on 
dicing lines of the wafer 20 to have a depth of 100 to 200^ m. 

In a process shown in Fig. 17B, an insulating layer 27 is 
formed on the wafer 20 so that the grooves 26 are filled with the 
insulating layer 27 but a part of the electrode pad 12 of the 
semiconductor devices is not covered with the msulating layer 27. 
The insulating layer 27 may be of polyimide resin. The insulating 
layer 27 formed on the oxide layer 25 to have a thickness of several 
/* m is later functioning as the insulating layer 23, shown in Fig. 14. 
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On the other hand, the insulating layer 27 filled in the grooves 26 is 
later functioning as the insulating layer 27, shown in Fig. 14. 

Next, as shown in Fig. 17C, a metal layer 28 is formed over 
the wafer 20. In other words, the insulating layer 27 and the 
exposed electrode pads 12 are covered with the metal layer 28. 
Subsequently, as shown in Fig. 17D, a rewiring layer 13 is formed on 
selective areas of the metal layer 28. The selective areas are used 
for electrical connection. 

Referring to Fig. 17E, a conductive post material 14 is 
formed on the rewiring layer 13 to extend across the groove 26. The 
post material 14 is used for two individual conductive posts after the 
wafer 20 is diced into individual semiconductor apparatuses. Next, 
as shown in Fig. 17F, unnecessary parts of the metal layer 28 is 
removed. As shown in Fig. 17G, after that, the semiconductor wafer 
20 is molded with a molding resin 15 so that an upper surface of the 
molding resin 15 is on the same plane with upper surfaces of the 
conductive post material 14. 

Subsequently, as shown in Fig. 17H, the molding resin 15 is 
polished with a polishing device 21 until the post material 14 is 
exposed. Next, as shown in Fig. 171, solder balls (conductive bumps) 
16 are formed on upper ends of the conductive posts 14. Then, as 
shown in Fig. 17J, the semiconductor wafer 20 is diced along the 
dicing lines 19 to form a plurality of individual semiconductor 
apparatuses using a cutter blade 22. 
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As described above, according to the third preferred 
embodiment of the present invention, the insulating layer 27 is filled 
in the grooves so that the insulating layer 23 is formed on the 
semiconductor devices 11 and at the same time the insulating layer 
24 is formed on the peripheral side surface of the semiconductor 
d6ViCeS 11 

Fourth Prgferrv^ i7. TT1 v n ^ inirnt 

Fig. 18 is a cross-sectional view showing a part of a 
semiconductor apparatus according to a fourth preferred embodiment 
of the present invention. Fig. 19 is a cross-sectional view showing 
an enlarged part of the semiconductor apparatus, shown in Fig. 18. 
In this embodiment, the same or corresponding elements to those in 
the above described embodiments are represented by the same 
reference numerals. 

The semiconductor apparatus includes a semiconductor 
device (element) 11; a plurahty of electrode pads 12; a rewiring 
pattern 13; a plurahty of conductive posts 14, connected through the 
rewiring pattern 13 to the electrode pads 13; a molding resin 15 | 
shaped to have an upper surface on the same plane with upper 
surfaces of the conductive posts; solder balls 16 provided on upper 
ends of the conductive postsl4; and solder bumps 29 provided on side 
surfaces of the conductive posts 14. 

The electrode pads 12 are connecting electrodes, made of 
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aluminum (Al), for the semiconductor devices 11. The rewiring 
pattern 13, connecting the electrode pads 12 and the posts 14, is 
made of copper (Cu). The posts 14 are made of copper (Cu) to be 
Pillar shaped. The molding resin 15 is shaped to have a peripheral 
side surface that is on the identical plane with a peripheral side 
surface of the semiconductor device 11. 

According to the fourth preferred embodiment, the solder 
bumps 29 are provide on the side surfaces of the conductive posts 14, 
so that a better solderability or wetting condition can be obtained 
when the semiconductor apparatus is mounted on a circuit board. 
As a result, mechanical strength of soldered portions is improved. 
Further in the same manner as the third preferred embodiment, 

prevented. 

Namely, according to the fourth preferred embodiment, the 
solder bumps 29 are provide on the side surfaces of the conductive 
posts 14, so that mechanical strength of soldered portions is improved 
as compared to the third preferred embodiment. 

Figs. 20A to 20C are cross-sectional views showing 
fabrication steps of the semiconductor apparatus, shown in Fig. 18. 
Semiconductor apparatuses, shown in Fig. 20A, are formed by dicing 
the semiconductor wafer 20, shown in Fig. 17J. That is, Fig. 20A 
follows Fig. 17J. 

Now referring to Fig. 20B, the distances between two 
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adjacent semiconductor apparatus (devices) 11 are expanded. Since 
individual semiconductor apparatus are usually mounted on a tape, 
the tape is expanded to widen the distance between two adjacent 
semiconductor apparatus (devices) 11. Next, as shown in Fig. 20C, 
thus distanced semiconductor devices are reflowed, for example at 
230°C. As a result, the solder balls 16 on the posts 14 are melted 
and a solder bump 29 is formed on a peripheral side surface of each of 
the conductive posts 14. 

Each of the solder balls 16 is originally shaped to bea half of 
^hemisphere, as shown in Fig. 20B. After the_reflow process, each 
of the solder balls 16 is shaped to be bemie^l^^^ on the 
upper end of the post 14, as shown in Fig. 20C. In the situation of 
Fig. 20B, the solder balls 16 have enough emeu^f solder; and 
therefore, lack of solder does not happen in the situation of Fig. 20C. 

As described above, the insulating layer 24, formed on the 
peripheral side surface of the semiconductor devices 11 entirely, is 
based on the insulating layer 27 filled in the grooves 26. 

According to the fourth preferred embodiment, the solder 
bumps 29 can be easily formed on the side surfaces of the conductive 
posts 14 by a reflow process. 

In the above described embodiments, although solder is used 
as a material for soldering, other kinds of material, such as zinc alloy 
and leadless tin alloy, can be used instead. 
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C0051] 

As described above, according to the fifth preferred 
embodiment, the molding resin 15 is formed to have a side surface 
(end face) on the same plane with a peripheral side surface (end face) 
of the semiconductor device 11 and the semiconductor device 11 is 
covered at its peripheral surface (end face) with the insulating layer 
24, so that a solderbility or wetting condition of the solder balls 16 
can be visibly recognized easily as compared with the first preferred 
£~ embodiment, and connecting strength of the solder can be increased 
without occurrence of short circuit 
t0052J 

Figs. 13 to 15 are cross- sectional views showing fabrication 
steps of the semiconductor apparatus, according to the fifth 
embodiment, (a) to (j) show the fabrication steps but (a) to (f) only 
show a part of wafer. 
T0053] 

In fabrication, first, a wafer 20, on which a plurahty of 
semiconductor device 11 is formed, is prepared. 
C0054] 

Next, as shown in Fig. 13 (a), electrode pads 12 and an oxide 
layer 25 are formed on a substrate, and then, grooves 26 are formed 
on dicing fines of the wafer 20 to have a depth of 100 to 200 H m. 
C0055] 

In a process shown in (b), an insulating layer 27 is formed on 
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the wafer 20 so that the grooves 26 are filled with the insulating 
layer 27, which may be of polyimide resin, but a part of the electrode 
pad 12 of the semiconductor devices is not covered with the 
insulating layer 27. The insulating layer 27 formed on the oxide 
layer 25 to have a thickness of several u m is later functioning as the 
insulating layer 23, shown in Fig. 10. On the other hand, the 
insulating layer 27 filled in the grooves 26 is later functioning as the 
insulating 27, shown in Fig. 10. 
T0056] 

Next, as shown in (c), a metal layer 28 is formed over the 
wafer 20. In other words, the insulating layer 27 and the exposed 
electrode pads 12 are covered with the metal layer 28. 
[0057] 

Subsequently, as shown in (d), a rewiring layer 13 is formed 
on selective areas of the metal layer 28, which are to be used for 
electrical connection. 
t0058] 

Referring to Fig. 14 (e), a conductive post material 14 is 
formed on the rewiring layer 13 to extend across the groove 26. The 
post material 14 is used for two individual conductive posts after the 
wafer 20 is diced into individual semiconductor apparatuses. 
t0059] 

In Fig. (f), unnecessary parts of the metal layer 28 is 
removed. 
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[0060] 

As shown in Fig. 15 (g), the semiconductor wafer 20 is 
molded with a molding resin 15 so that an upper surface of the 
molding resin 15 is on the same plane with upper surfaces of the 
conductive post material 14. 
t006l] 

Subsequently, as shown in Fig. (h), the molding resin 15 is 
polished with a polishing device 21 until the post material 14 is 
exposed. 
[0062] 

Next, as shown in Fig. 15 (i), solder balls 16 are formed on 
upper ends of the conductive posts 14. 
C0063J 

As shown in Fig. 15 <j), the semiconductor wafer 20 is diced 
along the dicing lines 19 to form a plurality of individual 
semiconductor apparatus using a cutter blade 22. 
[0064] 

As described above, the insulating layer 27 is filled in the 
grooves so that the insulating layer 23 is formed on the 
semiconductor devices 11 and at the same time the insulating layer 
24 is formed on the peripheral side surface of the semiconductor 
devices 11 entirely. 
C0065] 

Fig. 16 is an enlarged cross- sectional view showing a part of 
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a semiconductor apparatus according to a sixth embodiment of the 
present invention; and Fig. 19 is a cross -sectional view showing an 
enlarged part of the semiconductor apparatus, shown in Fig. 18. 
t0066J 

The different point from the fifth embodiment is that the 
solder bumps 29 are provide on the side surfaces of the conductive 
posts 14. 

C0067] 

The solder bumps 29 are provide on the side surfaces of the 
conductive posts 14, so that a better solderbility or wetting condition 
can be obtained when the semiconductor apparatus is mounted on a 
circuit board. 
C0068] 

Further, in the same manner as the fifth embodiment, the 
solder bumps 29 are provide on the side surfaces of the conductive 
posts 14, so that occurrence of short circuits can be prevented. 
C0069] 

As described above, according to the sixth embodiment, the 
solder bumps 29 are provide on the side surfaces of the conductive 
posts 14, so that advantages can be obtained in that mechanical 
strength of soldered portions is improved; and reliability of solder 
connection can be improved in addition to the advantages of the fifth 
embodiment. 
T0070] 



-4- 



OKI-99ED0350 



Figs. 18 (a) to 18 (c) are cross-sectional views showing 
fabrication steps of the semiconductor apparatus according to the 
sixth embodiment. 
T007l] 

Fig. 18 (a) shows adjacent semiconductor devices 11 formed 
by dicing the semiconductor wafer 20, shown in Fig. 15 (j), describing 
a fabrication step of the fifth embodiment. 
C0072] 

Referring to Fig. 18 (b), the distance between two adjacent 
semiconductor apparatus (devices) 11 are expanded. Since 
individual semiconductor apparatus are usually mounted on a tape, 
the tape is expanded to widen the distance between two adjacent 
semiconductor apparatus (devices) 11. 
C0073] 

In Fig. 18(c), thus distanced semiconductor devices are 
reflowed, for example at 230t:. As a result, the solder balls 16 on 
the posts 14 are melted and a solder bump 29 is formed on a 
peripheral side surface of each of the conductive posts 14. 
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